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[Claim(s)] 

[Claim 1] The input-signal amplifier which the 1st DC-power-supply electrical potential 
difference is impressed, and amplifies an input signal, The sending-signal amplifier which 
the 2nd high DC-power-supply electrical potential difference is impressed as compared 
with the DC-power-supply electrical potential difference of the above 1st, and amplifies a 
sending signal. It has the antenna switch which switches an antenna to the 
above-mentioned sending-signal amplifier side, and switches the above-mentioned 
antenna to the above-mentioned input-signal amplifier side at the time of a switch and 
reception at the time of transmission. The communication terminal characterized by 
impressing the DC-power-supply electrical potential difference of the above 2nd to the 
above-mentioned antenna switch at least at the time of transmission, and making the 
above-mentioned antenna switched to the above-mentioned sending-signal amplifier side. 
[Claim 2] The communication terminal according to claim 1 characterized by impressing 
the DC-power-supply electrical potential difference of the above 1st to the 
above-mentioned antenna switch at the time of reception, and making the 
above-mentioned antenna switched to the above-mentioned input-signal amplifier side. 
[Claim 3] The communication terminal according to claim 1 characterized by impressing 
the 3rd supply voltage for operating the sending-signal amplifier of the DC-power-supply 
electrical potential difference of the above 2nd, and reversed polarity to the 
above-mentioned antenna switch, and making the above-mentioned antenna intercept 
from the above-mentioned input-signal amplifier at least at the time of transmission. 

[Claim 4] The above-mentioned antenna switch is a communication terminal according to 
claim 1 characterized by becoming by the gallium arsenide field-effect transistor, and 
being constituted by the integrated circuit. 

[Claim 5] The above-mentioned gallium arsenide field-effect transistor is a communication 
terminal according to claim 4 characterized by being a gallium arsenide junction field effect 
transistor. 

[Detailed Description of the Invention] 

[ 0001 ] 

[Table of Contents] This invention is explained in order of the following. 

Technical-problem The means for solving a technical problem which technical field 
Prior-art invention to which invention belongs tends to solve ( drawing 1 ) 

The gestalt of implementation of invention ( drawing 1 - drawing 4 ) 

Effect-of-the-invention [0002] 

[Field of the Invention] This invention can be applied to what is used as a land mobile 
radiotelephone or a cellular phone, concerning a communication terminal. 

[0003] 




[Description of the Prior Art] Conventionally, communication terminals for mobiles, such as 
a land mobile radiotelephone and a cellular phone, are used. Moreover, the activity of the 
small cellular phone of a cellular communication system is also expanded. The activity of 
these communication terminals for mobiles tends to be expanded, and it is going to be 
alike, therefore various new mobile communication system tends to start in the city section 
in an intermediary **** cage with serious lack of a communication line, and each country. 
[0004] Many of new communication system was replaced with the analog communication 
method, and the digital communication method is used for it. By the digital communication 
method, the semi- microwave band by the side of a RF is used as compared with the 
mobile communication system of a current analog in many cases. Since the 
communication terminal for mobiles (henceforth a cellular phone) which a user carries and 
uses is driven by the cell, the device used inside has low-battery actuation and 
indispensable low-power-izing. 

[0005] With the cellular phone of the communication system which uses these semi- 
microwave bands, a semi- microwave signal is processed in many cases by the 
semi-conductor field-effect transistor (henceforth FET (Field Effect Transistor)). 
Intermediary ******** [ development of the monolithic microwave integrated circuit 
(henceforth MMIC (Monolithic Microwave 1C)) which used GaAs(gallium and arsenic) FET] 
importantly which can realize miniaturization of a cellular phone, low-battery actuation, 
and low-power-ization especially for the activity of a semi- microwave band, and portable 
serious consideration. 

[0006] The high frequency switch which switches a high frequency signal within a cellular 
phone in these microwave signal-processing devices is one and intermediary ******** of a 
key device. When using FET as a switching device, therefore, FET is switched to 
impressing sufficiently high gate bias voltage as compared with the pinch off voltage of 
FET, and setting between a drain and the sources as low impedance by switch-on. 
Therefore, FET is switched to impressing sufficiently low gate bias voltage as compared 
with the pinch off voltage of FET, and on the other hand, setting between a drain and the 
sources as a high impedance by non-switch-on. 

[0007] When GaAsFET by which current marketing is carried out is used as a switch, the 
equal circuit of switch-on is approximated of the resistance component Ron between a 
drain and the source, and the equal circuit of non-switch-on is the capacity component Coff. 
It approximates. The resistance component Ron and capacity component Coff It unit gate 
width (Wg) of FET Hits, respectively, and they are a number [omegamm] and hundreds 
[fF/mm] extent. For example, resistance component Ron=2[omegamm] capacity 
component Coff =300 It is [fF/mm]. 

[0008] By the way, in the cellular phone of a cellular communication system, there is the 
need which is about 1W, for example of switching a large power signal comparatively. For 
this reason, to therefore switch such a large power signal to an FET switch, it is required to 




suppress distortion of the sending signal generated from FET switched to non-switch-on. 
case ( namely, ] transmitted power is large — FET of non-switch-on — switch-on — change 
****** increasing unnecessary spurious emission — ******. 

[0009] The method with essential No. 1 of suppressing distortion of this sending signal is 
setting the gate bias voltage when switching FET to non-switch-on as a sufficiently low 
electrical potential difference as compared with pinch off voltage. For this, the need of the 
difference of flow bias voltage and non-flowing bias voltage being enlarged, and enlarging 
inevitably the difference of the control voltage which controls MMIC for a switch using FET 
is ******. For this reason, when a GaAsMMIC switch was used for the antenna switch of the 
cellular phone of a cellular communication system, generally, the DC-DC converter only for 
MMIC switches was formed in the cellular phone, and was controlling the MMIC switch by 
the electrical potential difference which therefore carried out pressure up to this DC-DC 
converter. 

[ 0010 ] 

[Problem(s) to be Solved by the Invention] However, for the method of forming the DC-DC 
converter only for MMIC switches in a cellular phone, the problem that only the part 
increases power consumption and a component-side product is ****** as mentioned above. 
Moreover, since it asks for low-battery actuation strongly in the cellular phone, it is not 
desirable to form the DC-DC converter only for MMIC switches in equipment. 

[0011] As mentioned above, although it asks for development of a GaAsMMIC antenna 
switch by small [ the outstanding high frequency property and small / outstanding ], and the 
possibility of high integration, in order to suppress distortion of a sending signal, high 
supply voltage is required of a cellular phone. For this reason, the MMIC switch which has 
the engine performance it can fully be satisfied with the cellular phone of a cellular 
communication system especially with big transmitted power of the engine performance 
exists, and it is inside ****. 

[0012] In case this invention carries out low-battery actuation while it was made in 
consideration of the above point and uses a high frequency antenna switch, it tends to 
propose a miniaturization and the communication terminal which can be low-power-ized as 
a whole. 

[0013] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this 
invention. The input-signal amplifier which the 1st DC-power-supply electrical potential 
difference is impressed to a communication terminal, and amplifies an input signal. The 
sending-signal amplifier which the 2nd high DC-power-supply electrical potential 
difference is impressed as compared with the 1st DC-power-supply electrical potential 
difference, and amplifies a sending signal. The antenna switch which switches an antenna 
to a sending-signal amplifier side, and switches an antenna to an input-signal amplifier 
side at the time of a switch and reception at the time of transmission is formed, the 2nd 




DC-power-supply electrical potential difference is impressed to an antenna switch at least 
at the time of transmission, and an antenna is made to be switched to a sending-signal 
amplifier side. 

[0014] While using a high frequency antenna switch at least by giving the 2nd 
DC-power-supply electrical potential difference which drives a sending-signal amplifier to 
an antenna switch, and making an antenna switched to a sending-signal amplifier side at 
the time of transmission, in case low-battery actuation is carried out, it can miniaturize and 
low consumption electrify as a whole. 

[0015] 

[Embodiment of the Invention] About a drawing, one example of this invention is explained 
in full detail below. 

[0016] Drawing 1 shows the radio-frequency head 1 of the cellular phone as a 
communication terminal of the cellular communication system which uses a semi- 
microwave band as a whole, and, therefore, switches an antenna 2 to the antenna switch 3 
of a single pole double throw the sending-signal amplifier (PA shows among drawing) 4 
side at the low noise amplifier (LNA shows among drawing) 5 side for reception as 
input-signal amplifier. 

[0017] At the time of transmission, a radio-frequency head 1 gives the supply voltage Vdd 
as 2nd DC-power-supply electrical potential difference of the sending-signal amplifier 4 
(PA), 5 [ for example, ], [V] to the control-input edge PI of the antenna switch 3, and 
switches an antenna 2 to the sending-signal amplifier 4 side. Thereby, the antenna switch 
3 is controlled by sufficient switch-on to treat a large power signal, and can suppress 
distorted generating of a sending signal. 

[0018] On the other hand, at the time of reception, a radio-frequency head 1 gives the 
supply voltage Vdd (LNA) as 1st DC-power-supply electrical potential difference of the low 
noise amplifier 5 for reception, 3 [ for example, ], [V] to the control-input edge P2 of the 
antenna switch 3, and switches an antenna 2 to the low noise amplifier 5 side for reception. 
Thereby, the antenna switch 3 is controlled by sufficient switch-on to treat a minute power 
signal. Moreover, by being controllable by 3 [V] to switch-on, it can control directly from a 
CMOS logic integrated circuit, and flow bias voltage can also be simplified. 

[0019] Incidentally, the sending-signal amplifier 4 is supply voltage Vdd (LNA), in order to 
treat a large power signal. It compares and the big supply voltage Vdd (PA) is needed. On 
the other hand, the low noise amplifier 5 for reception is supply voltage Vdd (LNA), in order 
to treat a minute power signal. Low-battery-ization is progressing and what generally 
operates with 3 [V] extent is in use. Supply voltage Vdd (PA) is generated by the 
predetermined DC-DC converter (not shown) by using a cell as a power source in many 
cases. 

[0020] As shown in drawing 2 , the antenna switch 3 is constituted by MMIC which used 
single gate GaAs junction type FET 6 and 7. Therefore, the antenna switch 3 switches an 




antenna 2 to the sending-signal amplifier 4 at FET6. this time — the antenna switch 3 — 
supply voltage Vdd (PA) - (- here, 5[V]) is given to the gate of one FET6 through 
Resistance Rg. Moreover, therefore, the antenna switch 3 switches an antenna 2 to the low 
noise amplifier 5 for reception at FET7 of another side. At this time, the antenna switch 3 
gives supply voltage Vdd(LNA) (here 3 [V]) to the gate of FET7 through Resistance Rg. 
[0021] In the above configuration, as shown in drawing 1 , a cellular phone does not 
perform a send action and reception actuation simultaneously. A cellular phone impresses 
supply voltage Vdd (PA) to the sending-signal amplifier 4 and the control-input edge PI of 
the antenna switch 3 simultaneously at the time of transmission. FET6 flows by this and 
the sending signal of large power is given to an antenna. On the other hand, a cellular 
phone is supply voltage Vdd (LNA) at the time of reception. It is impressed by the low noise 
amplifier 5 for reception, and the control-input edge P2 of the antenna switch 3. Thereby, 
FET7 flows and the input signal of minute power is given to the low noise amplifier 5 for 
reception from an antenna 2. 

[0022] Thus, it is not necessary to form the exclusive DC-DC converter of the antenna 
switch 3, and the part power consumption and a component-side product can be 
decreased, therefore, the radio-frequency head 1 — a miniaturization and low-loss-izing — 
and — low cost — izing — low-battery actuation — the feature of the antenna switch 3 — it 
can employ efficiently — a cellular phone — as a whole — a miniaturization and 
low-power-izing — it can low-cost-ize. 

[0023] According to the above configuration, the supply voltage Vdd of the sending-signal 
amplifier 4 (PA) is given to the antenna switch 3 at the time of transmission. It is the supply 
voltage Vdd (LNA) of the low noise amplifier 5 for reception to the sending-signal amplifier 
4 side about an antenna 2 at the time of a switch and reception. By giving the antenna 
switch 3 and switching an antenna 2 to the low noise amplifier 5 side for reception While 
using the antenna switch 3 of a MMIC configuration, in case low-battery actuation is 
carried out, it can miniaturize and low consumption electrify as a whole. 

[0024] In addition, although the case where supply voltage Vdd (PA) or Vdd (LNA) was 
impressed to the antenna switch 3, respectively was described in the above-mentioned 
example when controlling one FET of the antenna switch 3 to switch-on, this invention is 
supply voltage Vdd (PA) or Vdd (LNA) to one FET of not only this but the antenna switch 3. 
It can apply, also when impressing and impressing negative gate bias voltage to FET of 
another side. The same effectiveness as **** can be acquired also in this case. 

[0025] That is, in the cellular phone of the latest cellular communication system, 
GaAsMMIC amplifier is used for the efficient actuation. Moreover, generally negative gate 
bias voltage is required for a GaAs amplifier. As shown in drawing 3 in this case, the 
radio-frequency head 8 of a cellular phone switches the control voltage which gives the 
electrical potential difference of the control signal acquired from the CMOS logic 
integration circuit etc., 0 [ for example, ], [V], and 3 [V] to the control voltage change-over 




circuit 9, and is given to the antenna switch 3. 

[0026] the time of transmission -- a radio-frequency head 8 — supply voltage Vdd (PA) and 
the negative gate bias voltage Vgg (PA) — each of the control voltage change-over circuit 9 
to the antenna switch 3 — the control-input edges P1 and P2 are given as control voltage. 
On the other hand, a radio-frequency head 8 gives the negative gate bias voltage Vgg (PA) 
and supply voltage Vdd (PA) to the control-input edges PI and P2 as control voltage from 
the control voltage change-over circuit 9 at the time of reception. By this, when one FET is 
controlled by switch-on, FET of another side will be controlled by the non-switch-on of a 
higher impedance. 

[0027] Therefore, supply voltage Vdd (PA) and Vdd (LNA) which will control the antenna 
switch 2 by the difference electrical potential difference of supply voltage Vdd (PA) and the 
negative gate bias voltage Vgg (PA), and were mentioned above As compared with the 
case where it uses, a large power signal can be switched much more. 

[0028] Incidentally, as shown in drawing 4 , the series circuit where the control voltage 
change-over circuit 9 comes by FET 10 and 11 between supply voltage Vdd (PA) and the 
negative gate bias voltage Vgg (PA), and the series circuit which becomes by FET 12 and 
13 are allotted to juxtaposition. The control voltage change-over circuit 9 gives 3 [V] and 0 
[V] to FET 10 and 11 as an electrical potential difference of a control signal, respectively, 
makes supply voltage Vdd (PA) output, gives 0 [V] and 3 [V] to FET 10 and 11 as an 
electrical potential difference of a control signal, respectively, and makes the negative gate 
bias voltage Vgg (PA) output. 

[0029] The control voltage change-over circuit 9 gives 3 [V] and 0 [V] to FET 13 and 12 as 
an electrical potential difference of a control signal, respectively, makes the negative gate 
bias voltage Vgg (PA) output, gives 0 [V] and 3 [V] to FET 13 and 12 as an electrical 
potential difference of a control signal, respectively, and makes supply voltage Vdd (PA) 
output. The control voltage change-over circuit 9 has given the control signal to the gate of 
FET 10-13 through Resistance Rg, respectively. 

[0030] Moreover, although the case where supply voltage Vdd (PA) or Vdd (LNA) was 
impressed to the antenna switch 3, respectively was described in the above-mentioned 
example when controlling one FET of the antenna switch 3 to switch-on this invention can 
be applied, not only this but when impressing the electrical potential difference of the 
control signal which looked like [ one FET of the antenna switch 3 ], and was acquired from 
the CMOS logic integration circuit etc., 3 [ for example, ], [V] and impressing the negative 
gate bias voltage Vgg to FET of another side. 

[0031] In case one FET of the antenna switch 3 is controlled to switch-on in a further 
above-mentioned example, they are supply voltage Vdd (PA) or Vdd (LNA) to the antenna 
switch 3, respectively. Although the case where it impressed was described, this invention 
can be applied not only this but when impressing supply voltage Vdd (PA) to an antenna 
switch at least at the time of transmission. 




[0032] In a further above-mentioned example, although the case where this invention was 
applied to the cellular phone of a cellular communication system was described, this 
invention is applicable not only to this but the communication terminal of the configuration 
of the arbitration which communicates by the method of arbitration. 

[0033] 

[Effect of the Invention] While using a high frequency antenna switch by giving the 2nd 
DC-power-supply electrical potential difference which drives a sending-signal amplifier to 
an antenna switch, and making an antenna switched to a sending-signal amplifier side at 
the time of transmission, in case low-battery actuation is carried out at least as mentioned 
above according to this invention, a miniaturization and the communication terminal which 
can be low-power-ized can be realized as a whole. 

[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the radio-frequency head of the cellular phone 
of the cellular communication system by 1 of the communication terminal by this invention 
example. 

[Drawing 21 It is the connection diagram with which explanation of an antenna switch is 
presented. 

[Drawing 31 It is the block diagram showing the radio-frequency head of the cellular phone 
by other examples. 

[Drawing 41 It is the connection diagram showing the configuration of a control voltage 
change-over circuit. 

[Description of Notations] 

1 8 [ .. Sending-signal amplifier, 5 / .. The low noise amplifier for reception 6, 7, 10-13 / .. 
FET, 9 / .. Control voltage change-over circuit ] .... The radio-frequency head of a cellular 
phone, 2 .. An antenna, 3 .. An antenna switch, 4 




